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Using silicon based micromachining we have developed different techniques to create 
1D and 2D confined nanochannels, with a characteristic diameter down to 5 nm. A 
short introduction to these techniques will be given. Capillary action in channels of 
this small size is a strong effect. The capillary suction in nanochannels can easily 
exceed 1 bar in magnitude. For an ambient pressure of 1 bar this implies that the 
liquid is at a negative pressure (tension). We show experiments in which the 
elastocapillary deformation of the nanochannels is used to quantify the negative 
pressure in the liquid. The dynamics of capillary filling has been characterized using 
dedicated chips containing arrays of nanochannels. The filling dynamics in 1D-
nanochannels with heights in the range of 10 – 100 nm are qualitatively well 
described by the Washburn model. However, for filling with water we find 
quantitative deviations which can be attributed to apparent as well as real viscosity 
effects. Two important devices employing capillarity at the nanoscale will be 
discussed: a nano-emitter electrospray  source and the nanofountain pen.  
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